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Background: Self-reported psychotic experiences (PEs) are associated with psychopathology of
all kinds, not just psychoses. However, systematic reviews on the relevance of this for health
services are unavailable. Furthermore, whether association with service use is confounded by
other psychopathology is unknown, and is relevant to prevention and treatment.
Objectives: Literature examining associations between PEs and service use was systematically
reviewed. Study quality and the direction and extent of any associations were assessed, and
meta-analysis conducted.
Methods: Systematic review and meta-analysis was carried out as per PRISMA guidelines. A search
of electronic databases was performed based on free-text and structured terms. Included studies
were evaluated by two raters using a structured tool and estimates extracted for reporting.
Results: Thirteen studies were returned. We found two prospective studies, and a minority of
studies accounted for concurrent psychopathology, limiting our ability to test our main hypoth-
eses. Five studies reported associations by different types of service use. Almost all studies
assessed service use by self-report. Meta-analysis suggested that people who reported PEs
were around twice as likely to report service use compared to those who did not (pooled OR
for all included studies: 2.20,95% confidence intervals (95%CI): 1.66,2.91).
Conclusions: There was consistent evidence of association between PEs and mental health
service use at the general population level. However, evidence for causation was poor due to a
limited number of studies. Whether increased service use in this group is solely attributable to
PEs, and therefore whether interventions aimed at limiting/preventing PEs might be effective,
requires studies focusing on the relationships between PEs, psychopathology and service use.
KEYWORDS
confounding, epidemiology, health services, self-reported psychotic experiences, systematic
review
1 | INTRODUCTION
1.1 | Rationale for systematic review
The diagnosis of psychotic disorder under ICD-10 and DSM-V depends
primarily on the presence of clinically-ascertained psychotic symptoms
for a specified length of time, together with other features such as loss
of function and disorganized behaviour (Association AP, 2013; World
Health Organization, 1992). The presence of self-reported psychotic-
like experiences (PEs), which do not reach the threshold for a
diagnosable psychotic disorder, may be associated with an elevated risk
for developing psychotic disorders in the future (Fusar-Poli et al.,
2013). However, limited evidence also suggests that PEs are associated
with impacts on mood, functioning, and suicidality, indicating that these
symptoms might carry wider implications for public mental health than
for the development of psychosis alone (Armando et al., 2012; Fusar-
Poli et al., 2014; Kelleher et al., 2012a; Kelleher et al., 2014a; Yung
et al., 2006). This leads us to hypothesise that people with PEs could
be greater consumers of mental health services, including primary care,
compared to those without (DeVylder et al., 2014).
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Nevertheless, it is unclear whether PEs themselves cause service
use, or whether this relationship is confounded by concurrent psychopa-
thology or suicidal thinking and behaviours. This has implications for
treatment - if PEs are a cause of service use, then these symptoms
should be the focus for intervention, however, if the association is con-
founded by other psychopathology then PEs should trigger assessment
and treatment of concurrent psychopathological symptoms. This is the
subject of the present systematic review.
1.2 | Aims and Objectives
The aim of this systematic review was to consolidate and summarise
research findings on mental health service use of individuals
reporting PEs.
The objectives were to:
a. to summarise qualitatively, and quantitatively if possible, the
association between PEs and service use, and
b. to assess alternative explanations for any associations found, by
evaluating whether studies attempted to account for confound-
ing by non-psychotic psychopathology.
2 | METHODS
2.1 | Selection Procedures
PRISMA (Moher et al., 2009) guidelines were adhered to throughout
(see Supplementary material for the PRISMA checklist for this
review). The review gathered general population-based studies that
ascertained the presence of self-reported PEs and evaluated mental
health service use. Mental health service use was defined as the use
of health services for any mental health problem, and so included use
of primary care. For the purposes of this review, PEs were defined as
phenomena observed in people with psychosis (such as hallucina-
tions, persecutory ideation, thought interference phenomena, and
unusual experiences) reported by subjects in general population sam-
ples, i.e. in samples not only selected on the basis of using mental
health care.
A systematic search strategy was employed to select relevant
studies for the review. Search terms referring to PEs and to service
use for mental health problems were combined with terms identifying
observational epidemiological studies. We included search terms used
in previous reviews in the PE literature (Kaymaz et al., 2012; Kelleher
et al., 2012b; Linscott & van Os, 2013a). Electronic databases
(EMBASE, MedLINE, and PsychInfo) were searched since their incep-
tion for the relevant search terms, on January 1st 2017. Search terms
referring to PEs and to service use for mental health problems were
combined with terms identifying observational epidemiological stud-
ies. The full list of search terms is presented in an Appendix S1, sup-
porting information, to this paper. We also searched reference lists
for three meta-analyses of PEs published since 2010 (Kaymaz et al.,
2012; Kelleher et al., 2012b; Linscott & van Os, 2013a). Reference
lists for returned studies were searched for additional articles.
2.2 | Selection Criteria
Both cross-sectional studies and follow-up studies were considered
acceptable. We placed no restriction on year of publication. Candidate
studies from the published scientific literature were selected using a
combination of inclusion and exclusion criteria (see Table 1). Searches
were limited to full text articles in English. Titles and abstracts were
screened for all articles initially returned from the search terms.
2.3 | Data extraction
Studies meeting systematic review criteria were subject to data
extraction using a form containing fields for study centre, type of
geographic location, sample size, population details, duration of study,
study design type, exposure, outcome measures, and results. In par-
ticular, data on the size and precision of any associations found,
effects of adjustments, and stratification of results by type of service
use were extracted from included studies. Citation lists for the
included articles, and for the three pre-existing meta-analyses of PEs
(Kaymaz et al., 2012; Kelleher et al., 2012b; Linscott & van Os,
2013b) were searched in order to identify further potential studies.
2.4 | Quality assessment
Evaluation of study quality on all included studies was done sepa-
rately by two raters (V.B. and D.O.) using a risk of bias tool, the New-
castle Ottawa Scale (Wells et al., 2000) with information collected on
case definition and its validity, representativeness of cases, definition
and selection of controls, comparability of cases and controls (includ-
ing control for confounding), ascertainment of exposure, and descrip-
tion of non-response. Results on this tool were used to derive a
quality score for each study that was tabulated, along with details for
each field. The primary summary measure of interest was the effect
size comparing mental health service use in people reporting PEs to
that in those not reporting PEs.
Although there were a small number of returned studies with
considerable heterogeneity, meta-analysis was nevertheless
attempted in order to provide a quantitative summary of the associa-
tion of interest (see discussion section).
2.5 | Statistical analysis/synthesis of results
The principal summary measure for this systematic review was the
odds ratio (OR). Data were entered into an electronic database and
analysed quantitatively using Comprehensive Meta-Analysis Soft-
ware, version 3 (Inc. B, 2014). This software allowed the meta-
TABLE 1 Inclusion and exclusion criteria for systematic review
Inclusion
criteria
Observational studies adopting either a case control,
cohort or cross-sectional design
Exclusion
Criteria
Participants not sampled from the general population
of the study area
Intervention studies
Studies not written in English
Not peer reviewed
Conference abstracts
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analysis of effect sizes using a combination of counts for each group
(PEs and service use, PEs and no service use, no PEs and service use,
and no PEs and no service use) and study estimates, where counts
were not available, with different estimates being weighted in the
final model according to the inverse variance method.
Heterogeneity among estimates was evaluated using the Q statistic,
with the magnitude of heterogeneity measured with the I2 index (DerSimo-
nian & Laird, 1986). Given high probable heterogeneity among the studies,
random effects meta-analytic models were used throughout.
2.6 | Risk of bias across studies
Risk of publication bias was evaluated by visual inspection of funnel plots
and application of the Egger regression intercept method (Egger
et al., 1997).
2.7 | Additional analyses
Analyses were repeated with each study removed in turn, to assess
sensitivity of our inferences to the exclusion of different studies. The
classic fail-safe N method (Rothstein et al., 2006) was used to esti-
mate the number of unpublished studies that would be required in
order bring the meta-analytic p value for the association to a level
greater than the pre-defined alpha level of 0.05.
3 | RESULTS
3.1 | Retrieved studies
The flow of articles through the study, including numbers of articles
screened, assessed for eligibility and included in the review, is sum-
marised in the diagram displayed in Figure 1. For each included study,
characteristics for which data were extracted, including study, follow-up
period, and exposure/outcome assessment, are summarised in Table 2,
together with information on risk of bias and summary results.
3.2 | Description of included studies
Most studies did not report non-response proportion, or compare
responders to the target population. All studies were conducted in high-
income countries on mainly urban populations. Measures of PEs were
in general more carefully validated than measures of mental health serv-
ice use. Most studies were large, with numbers of participants around
1000; the smallest sample size was 103 (Daalman et al., 2016), and the
largest was 11,937 (Barragán et al., 2016). Many studies used a version
of the CIDI (Barragán et al., 2016; DeVylder et al., 2014; Gale et al.,
2011; Smeets et al., 2013; van Nierop et al., 2011) to ascertain both
PEs and mental health service use. One study employed a screening
instrument for psychosis (Murphy et al., 2010), and one negative study
employed a tool to ascertain self-reported symptoms of prodromal
psychosis (Kobayashi et al., 2011). Other instruments for measurement
of PEs were the CAPE (Armando et al., 2012), the DISC-C(Nishida et al.,
2008), the MINI (Olfson et al., 2002), the PERI (Werbeloff et al., 2012),
and the Delaunay and Slade Hallucination Scale (Daalman et al., 2016).
Nearly all studies measured use of mental health services by self-report
questionnaire. No studies reported costs associated with PEs or directly
assessed routine clinical data on service usage, although one study
employed hospitalization registers (Werbeloff et al., 2012). One study
of mental health service use in people with PEs adopted a case control
design, comparing general psychiatric outpatients with a control group
(Kobayashi et al., 2011). Four studies (Armando et al., 2010; DeVylder
et al., 2014; Murphy et al., 2010; Nishida et al., 2008) adjusted for co-
morbid depression and anxiety. Two follow-up studies were included,
of which one was based only on a hospitalization outcome (Werbeloff
et al., 2012), and another on a total sample size of 163 subjects. Five
studies reported effect sizes for different types of service use (Barragán
et al., 2016; Gale et al., 2011; Murphy et al., 2010; Olfson et al., 2002;
Saha et al., 2013).
3.3 | Qualitative findings for service use in people
with self-reported PEs
Quality assessment agreed between both raters. All studies that
found negative (Kobayashi et al., 2011), borderline (Daalman et al.,
2016) or mixed (Armando et al., 2012; Murphy et al., 2010) findings
for the association between PEs and mental health service use
adjusted or accounted for concurrent affective psychopathology.
Among the studies with higher quality ratings, DeVylder et al. (2014),
(8 quality points) found associations (odds ratios) of greater than
2 between PEs and self-reported mental health service use in both
the lifetime and recently, after taking account of concurrent affective
symptoms and substance use. In contrast, Murphy et al. (2010)
(9 quality points) reported that only paranoid experiences were asso-
ciated with using mental health care after all adjustments were made
- estimates for mania, thought interferences, strange experiences and
hallucinations were no longer sufficiently precise. Kobayashi et al.
(2011) (9 quality points), using a clinical definition of service use
(comparing clinic attenders with non-attenders), found no good statis-
tical evidence for an association between service use and a range of
different PE scales, after adjustment for depression ratings.
All studies that did not find association between PE and service
use also did not make adjustments for concurrent psychopathology.
Although Gale et al. (2011) found statistical evidence for a difference
FIGURE 1 Study selection: flow of information through the
systematic review process.












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































BHAVSAR ET AL. 281
in the prevalence of mental health service use among people with PEs
compared to those without, they did not report this in the form of an
association - for the purposes of this review, we calculated odds ratios
based on reported post-estimation predicted percentages for service
use for subjects with one, two or three PEs, compared to subjects with
no PEs (reported in Table 1). Smeets et al. (2013) found that mental
heath service was associated with both hallucinations and delusions in
a random sample of Dutch adults. In another Dutch study, van Nierop
et al. (2011) report that people with PEs but without psychotic disor-
der were nearly twice as likely to report service use for mental health
problems. Among the prospective studies, Daalman et al. (2016) found
that nearly 40% of people with hallucinations had used services at five
year follow up, compared to 12% in a control group, and Werbeloff
(2012) reported increased odds of any psychiatric hospitalization in
people with psychotic symptoms based on analyses of Israeli hospitali-
zation registry data. Nishida (2008) found that a greater proportion of
Japanese students (at grades 7, 8, and 9) who reported PEs were in
contact with medical services compared to those who did not.
3.4 | Meta-analysis
The overall meta-analytic estimate, based on adjusted estimates
where available, for the association between PEs and service use
from random effects analysis was 2.2 (95% confidence interval
1.66,2.91), and based on studies on a total of 73065 subjects.
3.5 | Tests for publication bias, sensitivity analyses,
and tests for heterogeneity
Visual inspection of a funnel plot (Figure 3) revealed no evidence of
selective reporting. Quantitative evaluation of risk of publication bias,
using a significance test of the Egger regression intercept, corroborated
this (intercept = 0.6774, p = 0.80366). The classic fail-safe procedure
suggested 1784 unpublished studies with findings in the opposite direc-
tion to the included studies would be necessary to raise the p-value for
the meta-analytic estimate to above the pre-specified alpha level. The
sensitivity analysis removing one study at a time did not suggest sensitiv-
ity of the meta-analytic estimate to the removal of any one study. Heter-
ogeneity was high, with an I2 value of 95.21 and a Q statistic for this
model of 250.4 (p < 0.001 on 12 degrees of freedom).
4 | DISCUSSION
4.1 | Summary of evidence
To our knowledge, this is the first systematic review addressing the
question of whether people reporting PEs use more health services.
We found a small number of studies with relatively similar designs,
assessing the same underlying construct in different groups of people
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper 
ratio limit limit Z-Value p-Value
Devylder et al 2.191 1.769 2.715 7.183 0.000
Gale et al 2.393 2.009 2.850 9.781 0.000
Smeets et al 3.615 3.237 4.036 22.844 0.000
van Nierop et al 2.037 1.438 2.886 4.001 0.000
Daalman et al 4.680 1.786 12.264 3.140 0.002
Saha et al 1.856 1.364 2.524 3.940 0.000
Murphy et al 3.020 2.377 3.837 9.048 0.000
Kobayashi et al 1.302 0.979 1.732 1.815 0.070
Armando et al 1.209 1.080 1.353 3.291 0.001
Nishida et al 1.450 1.233 1.705 4.501 0.000
Olfson et al 4.353 3.157 6.003 8.970 0.000
Werberloff et al 1.848 0.903 3.782 1.681 0.093
Barragan et al 2.040 1.257 3.311 2.886 0.004
2.196 1.658 2.908 5.486 0.000
0.01 0.1 1 10 100
Favours no PEs Favours PEs
Meta Analysis
 
FIGURE 2 Estimates and forest plot from random effects meta-analysis.




















Funnel Plot of Precision by Log odds ratio
FIGURE 3 Plot of study precision (1/standard error) against effect
size (log odds ratio).
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with PEs, with limited adjustment for alternative explanations for serv-
ice use, and an emphasis on self-reported measures of service use.
The overall meta-analytic estimate of the odds ratio, comparing sub-
jects with PEs to those without, was approximately 2, with statistical
evidence indicating this was unlikely to be due to chance. Our search
returned only two studies that ascertained service use prospectively,
one of which only measured hospitalization, and the other had the
smallest sample size of all included studies (n = 163). Measurement of
PEs was generally better reported than the measurement of service
use. Five studies accounted for co-morbid psychopathology in the
association between PEs and mental health service use, finding atten-
uation of the association when this was done. All studies measured
mental health service use through self-report, with the exception of
one case control study which used psychiatric outpatient status as a
case definition, and a study based on a hospitalization register.
4.2 | Limitations of systematic review
Our systematic review had some limitations. We only searched for
full text peer-reviewed articles in English language journals. Health
service use is a broad construct, and we may have missed studies
meeting our definition because they used slightly different wordings
for referring to mental health service use. We were unable to carry
out meta-regression analyses with adequate power to detect the
influence of moderating factors, for example the number of PEs
reported, the type of PEs, or the type of service use. Included studies
were limited to research from high-income countries, and the struc-
ture and availability of health services is highly culturally variant.
Although our analysis was based on a large pooled sample size, non-
response was generally poorly described in individual studies.
Meta-analysis found consistency in the direction of association
across studies and statistical evidence for an association between PEs
and mental health service use. However statistical heterogeneity was
estimated to be high (I2 = 95.21), reflecting probable diversity in both
the subjects, symptoms, and service use outcomes studies, and in the
way studies were designed (Higgins & Green, 2011). Based on the scru-
tiny of meta-analytic estimates with one study removed, heterogeneity
did not appear to be related to the inclusion/exclusion of any one par-
ticular study in this review. Moreover, only a minority of studies
adjusted for confounders or reported sample non-response in detail,
leading to a risk of bias. All studies that adjusted for concurrent psycho-
pathology showed weaker associations and weaker evidence for an
association than studies that did not adjust for concurrent psychopa-
thology. Despite high heterogeneity, there was little evidence of publi-
cation bias based on inspection of the funnel plot (Figure 3). Finally,
there were only two prospective studies included in this review, limiting
inferences about the direction of the association between PEs and use
of mental health care.
4.3 | Explanations
Although people with PEs may be more likely to use, or have used, men-
tal health services compared to the general population, the factors
which result in help-seeking in this group remain to be determined. The
findings of this review could be due to a direct effect of PEs on service
use, or due to confounding, that is, PEs and service use could both
result from other factors. For example, our results suggest that concur-
rent psychopathology, such as anxiety and depression, could play a key
role in determining service use, although possibly with an independent
role for PEs themselves. However, all studies that adjusted for concur-
rent psychopathology reported attenuated associations with mental
health service use. Thus, our results are also consistent with a residual
confounding explanation, that is, that improved measurement of con-
current psychopathology in people with PEs in these studies might have
removed the association completely, and therefore that the associations
with service use demonstrated in these studies might be accounted for
by depression and other psychopathology rather than attributable to
PEs in themselves. The weaker estimates found in studies that adjusted
for concurrent affective symptoms are also consistent with mediation
of the effect of PEs on service use by affective symptoms. Based on the
findings of this review, more studies with longitudinal designs are
needed to advance this question. Psychotic experiences are strongly
related to suicidal thinking or behaviour (Kelleher et al., 2013; Kelleher
et al., 2014a), and this relationship might also explain increased use of
healthcare in people with PEs.
Although evaluation of service use is a complex concept (Glad-
stone et al., 2007), measurement of the details of use of services in
these studies was generally very limited and varied between studies.
There is evidence that self-reported service use is liable to recall bias,
and other forms of systematic measurement error (Rhodes & Fung,
2004; Rhodes et al., 2002).
Very few if any studies measured service use following the onset
or demonstration of PEs. This is important because if PEs are to be a
focus for primary prevention, then we must discern whether PEs are
really an early marker for later service use, or occur concurrently with
other psychopathology once diagnoses have already been made/help
has been sought. Statistical adjustment is only one, albeit easily per-
formed approach to accounting for the effects of other psychopathol-
ogy on the measured effect- other approaches would be to match
participants on the concurrent psychopathology, or restrict the sam-
ple to subjects without any other mental health problem.
4.4 | Implications
There is now consensus that although the majority of people with
PEs remain well, they are a general indicator of diagnosable
psychopathology (McGorry et al., 2008; Yung et al., 2008). Indeed,
research from a range of centres now indicates that PEs are a marker
for a broad range of adverse outcomes, ranging from poor mental
health (Saha et al., 2011a), physical health (Saha et al., 2011b), social
and occupational functioning (Kelleher et al., 2014b), drug and alcohol
use problems (Saha et al., 2011c), trauma (Morgan et al., 2014), social
disadvantage (Morgan et al., 2014), and social isolation (Saha et al.,
2012). The present study demonstrates the possible relevance of
these impairments for the planning of mental health services, and the
need for well designed studies on this topic. The work summarised
here clearly indicates that PEs could be relevant for the indexing of a
range of mental health problems, not only psychosis risk (Van Os
et al., 2009). Moreover, PEs could be a reliable indicator of later need
for health care, even if they are not causally related to that need;
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screening for PEs in primary care might be of value in facilitating
prompt intervention in a sub-group at elevated risk of requiring sec-
ondary mental health care.
The absolute increase in psychosis risk attributable to psychotic
symptoms is low. For example, in the meta-analysis by Kaymaz et al.
(2012), the incidence rate of psychosis in those with ascertained PEs was
558 per 100 000 person years of follow up (0.6% per year), compared to
159 cases per 100 000 person-years in those without (0.2% per year).
Transitions to psychosis are much higher in enriched clinical samples, for
example a meta-analysis of transition occurrence in ultra-high risk sam-
ples suggested an overall transition risk of 36% at three years follow up
(Fusar-Poli et al., 2012). This lends support to the ultra-high risk
approach, but also is consistent with a model where PEs represent a gen-
eral marker for more severe psychopathology. The present review has
demonstrated a consistent, but methodologically weak association with
health service use in this population, and suggests that PEs may mark a
considerable unmet mental health need in the general population.
4.5 | Future research
Many individuals who later develop psychosis experience a long dura-
tion of untreated symptoms, and not all who experience prodromal
symptoms seek help (O’Callaghan et al., 2010; Wang et al., 2005).
Aside from personal barriers to access to care, such as concerns about
privacy, and financial/time constraints (Eisenberg et al., 2007; Hunt &
Eisenberg, 2010), there are likely to be important symptomatic and
demographic predictors of service use in people with PEs. Investigat-
ing these associations requires accurate measures of mental health
service use, across a broad range of settings. For example, recall bias
in the evaluation of recent service use might be limited by shorter time
periods of recall, or triangulation of self-report information with linked
electronic health records from care providers (Stewart et al., 2009).
Depressive symptoms are common in people with PEs, and are
associated with distress and need for care (Yung et al., 2007). If the
association between PEs and service use is accounted for by concur-
rent psychopathology, and is not really causal, then intervening on
PEs will not reduce use of services in people with PEs. Therefore,
more detailed assessment of the role played by depressive and other
mental health symptoms on use of mental health services is neces-
sary in order to build good evidence for early intervention. In particu-
lar, PEs can be accompanied by a broad range of symptoms beyond
only depressive symptoms (Kelleher et al., 2014a), suggesting that
proper understanding of the relationship between PEs and use of
healthcare will require measurement of a fuller range of the psycho-
pathology that might be present with PEs.
Finally, assessing the role that PEs might play in prevention of
severe mental disorders requires clarity on the temporal relationship
between PEs, the existence of diagnosable mental disorder, and path-
ways into mental health service use. This is particularly important in
light of the probably transitory nature of most PEs (Chapman et al.,
1994; Hanssen et al., 2005).
4.6 | Conclusions
This review identified some PE research suggesting that people who
report PEs also report more service use, and some studies report that this
is true when other forms of psychopathology are adjusted for. However,
in order to establish that PEs lead to service uses, irrespective of diagno-
sis, better studies are required. In particular studies are needed which do
not rely on the self report of service use, and which are sensitive to the
timing of service use and of the onset of PEs (Yung et al., 2012).
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